Review Article JNST

Home Hemodialysis
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Abstract

Home hemodialysis (HHD) is a patient-centered alternative to in-center hemodialysis for individuals with
end-stage kidney disease (ESKD). This literature review examines the evidence and practical steps for implementing
HHD. Research suggests that HHD may offer advantages over traditional in-center hemodialysis, including
improved clinical outcomes, such as better blood pressure control and enhanced quality of life. The successful
implementation of HHD requires careful patient selection, thorough training, and a suitable home setup.
Technological advancements have increased HHD accessibility, enabling patients to manage their treatment
better. However, wider adoption faces barriers, including high costs and training needs. This review highlights
the potential of HHD to improve care for patients with kidney failure and discusses its role as a valuable treatment

option within a comprehensive approach to ESKD management.
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UNANED

nsnlenidondeedediafisniitiu (home hemodialysis) iumildlumadenvasmstidanaunuesitaslamieFess
sxyaAYne (end-stage kidney disease) Inudngrumsfnuluilagsudlfiduinswendendeniedlafeuiivu o1ed
UstleminaneUszmsileisuiunmsienidensneinieslaiiouigugnoniden (in-center dialysis) Wy AsuAuAmsladin
¥Ruazditheinunmdiniinay Tnsunnddauadoniendtisetaseunsy Snsusadiuaumdonvesipua saufaiinsda
suunsiineusumanlanidentitiu feanudnmdmianeluladfifisdulutiogiuieligasansanendoniivls
avmnuntu wifdsuhmswenideniituilguassa wu desnstguaiifimudenmaailufelihefireutnegs umumy
sssunssuiiuifadnenmeesnisenidendeiedodaifioufituiannsadunadonviwesnstidanaunule e

adnslunisauwagUaslinedy

Adaey: mavlenle; nsnenden; lsalaisesy; a1ale; lsalnFesssazanying

unin
anglaneiFesadunneiinufumniulasiidae
1nnI1 700 drueuvilan’ fUiedruvileifianglaing
Fesaziimasuiulsalugnnglanedosiszezaniie (end
stage kidney disease) Fasulusasldsunistrdanaunle
(kidney replacement therapy) nawenidenseisdaslaioy
(hemodialysis) Junszuiunsfinseswesdeuazveuvan
drutAueenanidenvesgUrsiordunidluisniman
yasmstrdamaunulaludlagty’ Ganisvenidendieiades
Iolendulngazantiunsnelugudneniden (in-center
dialysis) #U1eAesUfuifnumn1seIaivesnisentien
mvualilaeaudnenifeauazdendunsludgudneniden
papasseduai tagtuiinisnseminfassloniflenaiin
nmsnlendensewasediadiensithu (home hemodialysis)
Fagaelifuasanunsadanisnisenisinuivesautesld
slvdianudavguuarasslunistidanaunulauiniy
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i duisummddouaiuanuanieaududulunis
Weniden (intensive hemodialysis) ladnee

atAn1snivasnsvlanidendreiaiadlaiiouiitiu
mswenidendeawrdedlaiieuithu (home hemodialysis)
Guduluted a.m.1960 Tny Scribner uavamy’ wagldsu
nsmuliiaudninnty dunidugudenues
msenidendisiniedlaiienlutiagiu lnsdndiuves
msenidendituuanssfululunsazsemanaz Saase
nimsrlenidendeiadeslugudnonidentnn 9o
989 United States Renal Data System (USRDS) annual
report 1ud A.A.2022 fSunutslamneFesssezaaiing
sl 107,735 518 Buduniswenidendoiadeslugue
woniden (in-center dialysis) favas 82.4 wazilffUanilisy
wonidensneiedoslaiivuiitudesas 0.4 veagftaelane
Fodusvezaniineseldionun witnasdunsdutuan

JuUseiusussauna: suIssas Jnnalve
awa: immildaz_ze@hotmail.com

SuumAIN: 28 WoATNIEN 2568; USUUTuUAlY: 12 unsIAu 2569; SUARLN: 24 unTIAY 2569
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T 7.1.2016 TsAndudiuaugihedion 535 sewhiu’ uas
fﬁa;&a European renal association (ERA) registry 2021
ffhelameFesrevaninodfivsdosar 1.3 vhelsuilasy
nmslenidenseieioslaioniivng
dnsumsrenideniithududdliduiunsnaelulsame
waute@y Tnesssvessemadiululn.a2014° e
vhmslenidenseiaiedlaiieniitiudiuam 529 510 Andu
Yovay 0.14 vasfUasiildsunveniFeniinun Jspine
Afnswenidensioiededlafionditviuunn liun Ussna
Poalnsiaeuarinduaud Tayavin ANZDATA U A.A.2023
fhelameFesisseraninenelmiGunlendeniitulesas 2
dndeyavesdsemalnennienudeyanisiidanaunule
luuszinalned fA.A.2022 nugl@nisainisneniiensiy
w3oalafiousiuau 13,004 ma%ﬂwﬁlﬁ%'m‘hmiﬂwﬂ’m
nounulasglmdduan 17,997 sevisednduiovay 72.2°

Taedelinusigaunisnenidansnieasosbaieuniviu
aghadunianis

sUuvunsWanidendreiasadlaiiouiitiy

msrlenidendainioslafioudiviuamnsarilanaisds
Tnoutsnnusnsnslvavesheiladion (dialysate flow rate)
mnldonsinsiuauinniunifu 500 Jadanssouil
Sadu standard dialysate flow 3sldia3oslafiouiialy
(standard hemodialysis machine) 'ﬁ?@Jﬁ’U‘ixUUB\Iamﬁﬂﬁqwé
warsnsnisluavestnetlafioutosnin 500 Sadansde
wifidadu low dialysate flow ddldiadaslafioudfivey
WU NxStage WJudiu Tneusufiusauduanud (frequency)
warszuzian (duration) ldluniswenidenusazade®
Fauandlu as1edl 1

15199 1 Nomenclature and prescription of home hemodialysis

L | vl ol P
Conventional home HD Daytime 3-5 3-4 300-400 500-800
Short daily Daytime 25-35 5-6 350-400 350-600

Nocturnal Nighttime 6-8 4-6 250-350 300
Alternate night nocturnal home HD Nighttime 6-8 3-4 250-350 300-500

. . Duration Frequency Qb Qd
Low Dialysate Fl T fd
ow Hiatysate Fow = ey (hours) (per week) | (mL/min) (mL/min)
Short daily Daytime 2-4 5-6 300-400 90-300
Nocturnal Nighttime 6-8 4-6 300-350 83-166

HD, hemodialysis; Qd, dialysate flow; Qb, blood flow rate
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Ninsanslan1etosvios (peritoneal dialysis) nswanLden
Tuguéeniden nisWenidensisiaiealatfioudivu
n13Ugnanele (kidney transplantation) $3u4n13qua
wuuUszAUUIEADY (palliative care) 91nAUzUY Kidney

Disease: Improving Global Outcomes KDIGO Controversies

Conference!! wurinbiuseiiutadsveanisweandennuiu

fasoluil

« AumaeauYesgUle (Individual factors) Wy

AUsuazEauaiiussgelakarAauaInTalunsSeuiitsnIs
Wonideniithu anunsaquadldarsainmsvlenidenls faua
fianunden mnumzauvesiiegorduaasiiufidms
msdafvuazdninagunsal fegenduaverngngudnumy

aunadiszuutiazlnihisessunisnendenivnu
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+ Aanunienvalinsinu (Facility factors) Lyu
fisvuumsiineusunisenidendiepesiiviu Sszuunis
yudsgunsaidmiunslivendonfitnliudiioe fsvuu
n3AAMINN133NW (monitoring) Fn1smsraanmgunsaiily
Tumsenidensgasaiiioes

. izuuu%msqmmw (Healthcare system factors)
u fiszuunsidnarinwimeuiaiiaseunqunisweniden

o—

=

Mumselil gliusmsnisweniden unmdvizeaniune1uia
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Farudmiunisvianidandiensadaiisuiivau
(Contraindications)

Tennankore K uazan Idihiauedousdinldmanydenis
Wondenuuudutuiansasiaiieuditau (intensive home
hemodialysis) lur laifidudmdunsrenideniivanzay
(vascular access)™ Ingidu arteriovenous fistula Wsngasl
dwsumsldviniswendeniitiuainnidn central venous
catheter™ afigaammmnyaundusely finrsonmuaay
wanzanvosdudenvesitisuazauivesnisliiduidon
FUaefiidymmedanviidsaiuaulald (uncontrolled
psychosis)* vaKauLa (caregiver) IUHiiﬁﬁQﬂJS‘d’JBLwﬁa
frueslila? wagiivevnulunisldendunisudedivaaion

w3asnandan

U390y US FDA audi@nsld Home HD Machine
wUsmudnvarnslFu Tnewdesiildiude standard
dialysate flow 19A Fresenius 2008K@Home LLaxLﬂ%ﬂﬁsﬁf
@115 low dialysate flow laun NxStage, Tablo, DIMI RRT
system ae Quanta SC+

Doy

a

STUUNAAUIUSEND

9
sruuRdniuansinnudfyduegsBadmsugvae

Aagneanidenii vy Tasuinidunisvenidenn833
conventional hemodialysis #3efin1sliasasneniaoni
i standard dialysate flow WU Fresenius 2008K@Home

o

Jndudedinisndninusgnsnmeuiunisndniiuians

dmsunsenidenluguirlenidondfosfinnassuunanmi
(water purification system) vielfinios portable reverse
osmosis (R.0.)7 usogrelsAmuiioninuazainsenis
wenideniitu Jagtuaieawendeniidussuy low
dialysate flow i NxStage, DIMI RRT system #3© Quanta
SC+ ponuuuInldnulaiie vundnuazvudelaayain
fynanvdadeniivsznauldiisuvuldaiuies annse
drlgsufnseadeniily waz commercial dialysate il
drusznauvesdidninsladuartnmesiiunnsatusenly
muwsvdaveuihelmiion’® Feldfinnusnduieddssuy
mémﬁfwu’%am%‘ (5197 2)

n1saen1sSnen (Prescription)

n13dIn1s¥nurvesenidensdleinieclaiieuiivu
annsailivans s lesngUlsudazseidnvazany
dosmslimiloutu gaisuvesniswenidensivhude awisn
USurdsliimunzaufuninudesniswazainusing u
Tumsenidenvesiftaels® luseifidediinsunisinem
szineufanunsadennisnendeniitiuaiia nocturnal
hemodialysis @slinsznufunainisieny wiedensin
short daily tiiel#iiBasslunsfudseniueimsuazin
wntuilesnannsorenidenldredeniounniu’ Ty
fdansdnwvesenideniiviy wanemugianaivesiu
fvanisnenden (time of day) audvesnIsaniden
medUa" (frequency) wazszezatlunisveniden (dura-
tion) Fawandlumsefl 2 wardsdaanmuugiiives KDOQI
HD adequacy guideline 2015" Tmuuzihlidwmsunig
wonideniivrulurdeiiidu home long hemodialysis
Fidumadenungvaeiiielvaenndesiuguuvunislidin
(life style consideration) lnauugiilivihnisweniden 3-6 adq
seduani Wuszezna 6-8 Faluwiands WAZUNNEER A
Fosuuzithmudsfionaaziintuainnisrendonsing
lauA wansenusal@unenden mmmﬁaaé’wm@aua uag
ma%ﬁmﬁamawaamiﬁwmmmlmﬁmﬁaa&UJ' (residual
kidney function) 8&19520152
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M1519% 2 Aantiveunsedlaiinviin low dialysate flow wag standard dialysate flow

Hemodialysis machine ‘

Suitable mode

Low dialysate flow

Home hemodialysis

‘ Standard dialysate flow

In-center hemodialysis

Height

13.5 - 22.7 inches

50 - 55 inches

Blood flow rate

200 - 500 ml/min

200 - 500 ml/min

Dialysis time

2 — 4 hours

3 - 12 hours

Max ultrafiltration

13 mU/kg/hour

4 Liter/hour

User interface

Touch screen, easy to use

Buttons and touchscreen

Water supply

Commercially sterilized dialysate

Reverse Osmosis water

Transportability Portable with a storage box Movable by wheels
Alarm Automated Built-in
Bloodline Single-use cassette Require setup
Dialyzer Compatible with most dialyzers Compatible with most dialyzers

n1589n155nEdnsU low dialysate flow
Founnm190IfdIn153nwrvesnisHenidendiviu
fewedenin low dialysate flow Ao §nsin1slvavostinen
Iawfleuisidnlaesinlduinnit 300 faddnsaewdt A
amnsalunisuaniUdsuvesdeviegifeszvinadenias
henlafsnudstunufesasosseiuauduivosgde
Tuthendnsla (dialysate saturation of urea)’ daiu

100

NaN1INSREIUVe IS RIINsinavenine ey (Qd)
soiden (Qb) Tuszuuniswenidendlsin3es Nxstage
Bendnsrdniiin flow fraction (FF) B¢ FF flfnann svéu
aruduivesgFeluthendlavsdadesuarlunenduiu
84 FF flentoy izé’]’mamﬁuéf’mmqﬁﬂuﬁwméﬁﬂmsﬁm
110 Tnehluuuels FE wirfuSesay 40 wislildrsesy
mméuﬁaﬂuaqqL%'&Jﬁﬂszmm%aaas 90 é’ﬂl,l,amiugﬂﬁ 1

95

90

Dialysate Saturation

85

80

Percent 10 20

30 40 50

Flow Fraction Qd/Qb

UM 1 uansmnuduiugsenineseauauduiivesyise (dialysate saturation) iU flow fraction
AnUYay9In Glickman JD, et al."’). Qd, dialysate flow; Qb, blood flow rate
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Tnemseunaduanmusinamesheladion (dialysate
volume) #ildsasaunisrenidendsduralaainaunis
ﬁQLLamﬂugﬂﬁ 2" uwnuen KtV udn single pool Lite
TrlaAdanune Kt/V (standard Kt/V) 81nn31 2.0 @y
mninsrleniden 5 adaredunns single pool Kt/V

D/Pyrea x Dialysate volume
Kt/Vurea =

Volume of distributionea

Kt/Virea X Volume of distribution ea = D/Pea X Dialysate volume

Kt/Vrea X Volume of distributiones
D/Purea

Dialysate volume =

WU 0.6 Aakandly gﬂﬁ 3" volume of distribution
“30USUINTNTEAEAIvesgTEAIUINlA NGV
Watson® wagna1eie dialysate saturation ﬁ]’lﬂ‘gﬂﬁl 1 Tu
fifitaunli 0.9 Ao Hfevarvossziuanuduiivosyde
Aoldenliiiy 90

For 60-kg female patient, will perform
home hemodialysis 5 times a week ;

Kt/Vrea X Volume of distributionres
D/Purea

0.6 x 30

Dialysate volume =

Dialysate volume = = 20 Litre

JUN 2 waneIsnsAnnUsinaesthenlaiiey (dialysate volume)

Treatment per week

6.0

5.5 ; X
< 5.0 : 6
o as5f T
E 4.0F // 5x
(7] E A —
g 35¢ -
2 30F — _—dx
X o5k //j’/,// ///
-g 205//,// —— /ixzo
o L6 //, — ™
c > — Kruz.o
© 15 > /,
4(/-'; - |t

1.0F —

0.5 i

0.0E

0.4 0.6 0.8 1 1.2 1.4

Single pool Kt/V per dialysis

JUN 3 uansnnuduiussendng single pool KtV fiuduiuiuiinenidensedunnii ielvilden standard Kt/V 11nnan 2.0

Mnsodaiiafunudinylsvsnanhenlafienfigeds
WleazyinlileAn standard KV 2.0 egfl 20 Amssieseu
(U 2) ehdlsfnudiuanienladoniidodiasese
JzannnifiduaalEUsEann 3 ans esandesinU3unash
fldflunisudeasdaden (priming volume) wazUsuia
fldlunsdlgnidu (safety volume)

Tugndudnld FonsAuamsnsimsliwaveshenladion
(Qd) wazszaznaifidedddlunisnendenlunnazseu
(treatment time) fauanslugud 4 Tng Qd duriusiusesy

AwdudvesyBesiodon Jawindu 90 Weiisuduzuit 1
¥inlo¥ledn flow fraction (FF) winfudesas 40 ety
mnmvualensIN1sinareuden (Qb) Windu 400 Hadans
soundl axldrsnsinisivaveshe ladion (Qd) wiiiu 160
Jaddnsrouil

Sdugeiinefenisduannanilideseudldainnis
tusmaenladfioudidiuanld 20 dns andunouusn
1MsEesnsInsnave s laioy inlwldnanild
siomsnlenuilasou (Augud 4)
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Flow fraction = Q—d

g4
400

Qd = 0.4 x 400 = 160 mL/min

For 60-kg female patient, will perform home hemodialysis

5 times a week with dialysate volume 20 L

Dialysate volume
Qd

20,000

Treatment Time =

Treatment Time = =125 min

3U# 4 uansismsmunudnsnisivavestieladion (Qd) wazszeznaiseddlunmsleniden

qiziasuﬂmnnqsw;.lnl,ﬁaﬂﬁ'wLﬂ'%lm‘lmﬁam
MhuwUssuiisuiunisenidenlududwaniion
n1sAUANANGULATA
arwiiladinfigefienuasldenludvaslanedodiszes
anveiidunainanamziniu? lnenswendenditiu
gilafifinnnuivioanududulunisnenidon (intensive
hemodialysis) @1avilfanunsavdatinduivlaegiedl
UsEdngnm 91nn1sAnwIves Fagugli wavany” TugUae
12 enuigteildsumsrlenideniithuniia short daily
hemodialysis Tneweniden 6 aSwoduni Suay 3 Falu
wuhiinisanaswesanuslaind 6 WoundssunsAnwled
ninquiteiiveniden 3 adutedunriluguswenidon uay
awnsnannsidenananusuladin leunda 7 79 (p<0.01)
waINA5ANY The Frequent Hemodialysis Network (FHN)
Nocturnal %84 Rocco wazAmME” F9VN1TNAaeILuUdy
wazfinguenuaulugie 87 Mefinnmunanisfinuil 12 1ieu
WUAULANAIITB9ALAAY pre-dialysis systolic blood
pressure (8P) lungumlenidensneindaslaifisnditiuin
noctumal HD 6 Asartedunnti Aundurienidestuaudoniden
WU - 9.7 Tadlumsusen (- 16.9, - 2.5) (p=0.009)
nsAuANsEAUNaanaTE
4838310 Culleton UagAmy™ 59T FHN nocturnal
984 Rocco wazaniz? luftefivlonidonsieis frequent
nocturnal hemodialysis @snsagasanssiunloanadaiie
Wigudun1snenidennie3s conventional hemodialysis
Foinseniden 3 adwedunildednaiitedfymeada
wazdiravannislderdunedan (phosphate binder)
loundle 19 518 ﬁnﬂ@"ﬂwﬁﬂ/\lamﬁam’hﬂ%% frequent
nocturnal hemodialysis Wavaa 26 38 (p<0.001)”
an3IN1uulTINeIUIa
nswenidendainiedlafionfivhuetadimaandnsinis

ueulssmeuiavesithe iesnithelameFesuinisnsm
menlalagvasndon 31NNNSANYIVBS Chertow LagAus™
wuIMIsHendenulla frequent hemodialysis fagIan
systolic BP waziinui1iin15anadvedainunuiveiala
Wedanade (left ventricular mass) Fee9asHaTILaASHT
nsueulsmeuIaveUisaInNaIEnIilaLar iaenen
uaﬂmﬂﬁlﬁaﬁﬂwﬁ’mﬁwgﬂLﬁamﬁﬁ’mlﬂéfmLauma"w
woniden o19twanlananisiniderngudrenidennio
Tsanenuiale wea1nn15@ne19es Weinhandl wazang®
\Audeyaain USRDS Tuftaedivenidenditiusia daily
hemodialysis 914U 5 - 6 adsodUanst 1y 3,480 51
Wisuieutufiheiivendeslugudienidon 3 afutodusmi
§1uu 17,600 518 wui1n1s Wendendiviusie daily
hemodialysis fanuduiusyIgansns1N1sueulsIneIuIa
Afammnanamgmailauazvasaidenls hazard ratio
0.89 (95% Cl, 0.86-0.93) itnaulainnsAnwiil e
wudiinsfintuvesdasinisueulssweuiaiidanng
11910 vascular dysfunction 7 hazard ratio 1.01 (95%
cl, 0.93-1.09) Tawaguarnnsnwil gelanuauduiug
Tunnstiean all-cause admission 91nMsHlendenditnu
Tursanunisalnisseuinvedlsalain-19 Perl Lazany™
Isifutoyavesiihevhmswenidesiithu lulssmeanauan
W 3,622 selaoidudUarednslanisyesiesdiuiu
2,853 518 LLazL‘fJu;ﬁﬂwﬁwgﬂLﬁamﬁwm%aﬂmﬁauﬁﬁm
$117u 769 38 WsuisuAuiheTienidenluguienidon
wumsindolfalalsu 2019 desndilunguitasiivhns
Wendendivhu adjusted rate ratio 0.57 (95% Cl, 0.39-0.83)
warsmsmsueulsmenuaanmsindetieening adjusted
rate ratio 0.57 (95% Cl, 0.40-0.81) laglanuaudunus
19N1580899048n 3115188830 agelsAinungudUae
fivhnswenidesittuldsunsnsiadeltalalsun 2019
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tlouningtheiivlenideslugudieniden adjusted rate ratio
0.37 (95% Cl, 0.35-0.38)

NIINITDATIN

gnanssentinvesithednidunasnlsasau (comorbi-
dity) WaznnIgiUs1eund (frailty) Yesigtheninninvinves
Asneniden' n1sAnYIEeIsRIINITIERTIR (survival)
vesgfihefinenideniituinanisfnuiiivainuats a1nnns
Ainw1wes Johansen wazaniz” fiudoyasin USRDS wui
nswenidendewnedlafisufitiususiafidu nocturnal
hemodialysis finaduiusfusnsnisdedinfisininile
Wisusuiunisienidenvila conventional hemodialysis
Tugudwonidenil hazard ratio 0.36 (95% Cl, 0.22-0.61)
wiannsAneAeatul linueuduiudlunisandas
n31deTinvosnguiivinlonidendidiuvie short daily
hemodialysis #i hazard ratio 0.64 (95% Cl, 0.31-1.31) wu
Weaiunan13An®) FHN nocturnal 89 Rocco WazAndy™
#liwu31 nocturnal hemodialysis @1315098@ATAIINS
deTindladisutunisnlenidensin conventional hemodi-
alysis Tugudoniden

Mndeyadrefuuandiiiuinnisenidensaeiniadls
Wlenfithulaganiznisvh frequent hemodialysis Siwualty
flazteifindnmssentinvesiiield wudeafunisdnw
¥im meta-analysis 9949 Cheetham WagAus™ U
Yayaa1n 9 MIAn®1 nuIdwualiugiean all-cause death
Ieogaditedfgymnsada lneden relative risk 0.80 (0.67-0.95)
wiiffosnnsdnwdndvahdunmsfnuidedans (observa-
tional study) fUreluusaznisfinuiianuvainvany waz
HUsuuldaanizaunas (residual kidney function) i
Tdwinfu saustaildndenissnwrvesnisenidenditu
wanensiullunsaznisdine FemsinsAnudiasinludu
Uselowivasnafinsmnsnnissendin (survival benefit) 370
msvnsrendeniitau wie n1svih frequent hemodialysis
paly

AzuNINgau (Complications)
AazunIndouvadunanidan (Vascular access
complication)
Toyaluguasivinnsvonidendivaunila frequent
hemodialysis §1dudasfinislinududentesningiae
finenidonsie3s conventional hemodialysis 1983970
M3Anw1 FHN nocturnal® dadunsdinulugiiediviinng
Wenidenviln frequent hemodialysis 3n151% arteriovenous

fistula $o8az 53 Wan1IANWINUI AkwIldLYRINITLAR
first vascular event Sadudlaifisuifugiaeiivhnisweniden
#1838 conventional hemodialysis 71 3 adssoduansi
hazard ratio 1.81 (95% Cl, 0.94-3.48; p=0.076)

n1sanasyeIn1sinauvadlaiitnisey (Decline of
residual kidney function)

Joyaa1nn1sAny FHN nocturnal ¥es Daugirdas wag
Az Tugthevonideniiviusin noctumnal hemodialysis
7t 6 adwiodandt s 87 518 ﬁ&y’qﬁmaqmﬁﬂmﬁﬂw
fittaaniznavdengivau 63 1o AuTinadaaizads 760
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home hemodialysis

a5 3 N1TIATIZA SWOT analysis 984 home hemodialysis LUU low dialysate flow

Strengths

Greater flexibility in treatment scheduling

Improved blood pressure control

Better phosphate control

Reduced travel burden and time commitment

Ability to individualize and personalize dialysis prescriptions
Well-suited for intensive hemodialysis regimens

Opportunities

Advances in home hemodialysis machine technology
Growing population of immobilized patients with ESKD

| Weaknesses

Requires substantial patient and caregiver training
Physical distance from healthcare providers
Higher upfront and maintenance costs

Limited to carefully selected patients

Risk of vascular access complications

| Threats

Uncertain patient adherence to treatment protocols
Reimbursement and insurance coverage challenges

Overcrowding or limited accessibility of in-center hemodialysis units | Technical difficulty with cannulation
Unfavorable travel conditions (e.g., air pollution, traffic congestion) | Potential for life-threatening complications at home
Reduced exposure risk during infectious disease outbreaks in|Increased caregiver burden
dialysis centers Concerns regarding home hygiene and infection control

Integration of telemedicine for monitoring and support
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